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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic heater in which the metal exoergic body whorl to which it consists of 
palladium and silver, and the weight ratio of palladium and silver uses the alloy of 0.3:99.7- 
40:60 as a principal component was formed on the alumimium nitride sintered compact 
front face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a new ceramic heater. It Is the ceramic 
heater which has a highly precise and quick programming rate and a temperature fall rate, 
and made uniform temperature distribution possible in detail. 
[0002] 

[Description of the Prior Art] The ceramic heater in which the metal exoergic body whorl 
was formed between the bases on an alumimium nitride ceramic base is excellent in the 
point that the high calorific value per unit area can be taken, can perform small and 
lightweight-ization, and since thermal resistance is also high, it is beginning to be widely 
used for an electrical home appliance, various manufacturing installations, etc. 
[0003] However, there was a problem of being hard to apply in heating cooling for the 
medicine which needs a highly precise and quick programming rate and a temperature fall 
rate, for example, chemistry, and the bionics fields, and a thermostat in the above- 
mentioned ceramic heater. 

[0004] On the other hand, it gets wet, a property is bad, and in order to have the fault [ as 
opposed to the metal of the front face in an alumimium nitride sintered compact ] that the 
adhesion of a meal exothermic body is bad and to cancel this fault, the ceramic heater 
which used the alloy which consists of palladium and platinum as a meal exothermic body 
is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the ceramic heater which used the 
above-mentioned alloy still had the room of amelioration about highly precise and quick 
temperature control, although the adhesion over an alumimium nitride sintered compact 
was improved. 
[0006] 

[Means for Solving the Problem] By using the meal exothermic body which uses as a 
principal component the Ag-Pd alloy which contains palladium in the specific range as a 
result of inquiring wholeheartedly that the above-mentioned problem should be solved, 
even if it repeats heating/cooling cycle, the adhesion reinforcement to an alumimium 
nitride base does not fall, but this invention person finds out that the ceramic heater which 
moreover made possible highly precise and quick temperature control Is obtained, and 
came to complete this invention. 
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[0007] This invention is the ceramic heater in which the metal exoergic body whorl to 
which it consists of palladium and silver, and the weight ratio of palladium and silver uses 
the alloy of 0.3:99.7-40:60 as a principal component was formed on the alumimium nitride 
sintered compact front face. 

[0008] In this invention, an alumimium nitride sintered compact is used that the thing of 
the quality of the material well-known as a ceramic heater and a configuration does not 
especially have a limit. For example, as the quality of the material, thermal conductivity is 
suitable for the thing more than 160 W/m-K (room temperature). 
[0009] Moreover, although a configuration can take tabular and the configuration of the 
arbitration of cylindrical ** according to the purpose of use, a configuration with a flush 
front face is more desirable than the ease at the time of printing the paste for meal- 
exothermic-body formation mentioned later. 

[0010] The description of this invention is to have become the front face of this alumimium 
nitride sintered compact from palladium and silver, and for the weight ratio of palladium 
and silver have formed in it 0.3:99.7-40:60 and the metal exoergic body whorl which uses 
the alloy of 6:94-27:73 as a principal component preferably. That is, when there are few 
rates of palladium than 0.3, the mechanical property of the meal exothermic body formed 
is not enough, and the adhesion to an alumimium nitride sintered compact front face falls. 
[0011] Therefore, it not only cannot perform temperature control of a ceramic heater with 
a sufficient precision, but endurance falls. 

[0012] When [ of palladium ] 40 is exceeded, heating/cooling rate of the heating element 
of the ceramic heater obtained become slow, and it becomes impossible moreover, to 
perform a temperature up and cooling with a sufficient precision comparatively, moreover, 
the rate of specific resistance of this heating element ~ more than SOmicro ohm-cm ~ 
becoming ~ the first impression power ~ applying ~ being hard ~ the standup at the time 
of a temperature up is late (since it becomes a high voltage and low current) ~ ** ~ the 
problem to say arises. Furthermore, the low material for lead junction of an electrode 
section and solder wettability worsen, and inclusion to other equipments becomes difficult. 
[0013] In this invention, the approach of forming the metal exoergic body whorl of the 
above-mentioned presentation in an alumimium nitride sintered compact front face 
Although not restricted especially, generally palladium powder with a particle size of 1.5-2.7 
micrometers and silver dust with a particle size of 1.1-2.3 micrometers are blended at a 
rate of Pd/Ag=0.3 / 99.7 - 40/60 by the weight ratio. After kneading and distributing this 
with an organic vehicle, creating a paste and applying this paste by approaches, such as 
screen-stencil, on a base, the approach of dr/ing and calcinating is mentioned. 
[0014] In the above-mentioned approach, ethyl cellulose, di-n-butyl phthalate, butyl 
carbitol acetate, etc. are suitably used as an organic vehicle. Moreover, organic solvents, 
such as TEREPINE oar, may be added for viscosity accommodation. 
[0015] Furthermore, it is desirable to add active metals, such as 2 - 7% of the weight of Ti 
and Zr, and 10 or less % of the weight of a glass component to the above-mentioned alloy 
presentation from the point which raises the adhesion of the metal exoergic body whorl 
formed in an alumimium nitride sintered compact front face. 
[0016] Moreover, in atmospheric air, the baking conditions after paste coating and 
desiccation are 810-870-degree C temperature requirements, and about 10 - 180 minutes 
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is [ that what is necessary is just to determine suitably ] suitable for them. 

[0017] In this invention, although especially the pattern of this metal exoergic body whorl 

is not restricted, what angnged the linear pattern at fixed spacing is suitable for it. 

[0018] Moreover, what is necessary is just to determine the thicl<ness of a metal exoergic 

body whorl suitably according to the width of face of a pattern, the rate of the palladium to 

contain, applied voltage, etc. 

[0019] 

[Effect of the Invention] As mentioned above, since this invention is high adhesion 
reinforcement and has a metal exoergic body whorl with high conductivity on the 
alumimium nitride sintered compact base front face where thermal conductivity is good, 
highly precise temperature control is possible for it on it, and it is excellent in it at the 
imitation nature to a temperature setup. 

[0020] Therefore, the heating condensator in which quick temperature up/temperature fall 

are possible can be offered now by combining with a condensator. 

[0021] 

[Example] Although an example is given to below and this invention is further explained to 
it at a detail, this invention is not limited to these examples at all. 

[0022] The combination shown in one to examples 1-7 and example of comparison 2 table 
1 is followed, and it is 2.0 micrometers of mean diameters. 3 mills performed kneading and 
distribution for palladium powder and the silver dust end of 1.0 micrometers of mean 
diameters with the organic vehicle, and the **-strike was obtained. It screen-stenciled in 
the configuration as showed this paste on the alumimium nitride sintered compact base at 
drawing 1 . 

[0023] After printing, after drying for 100 degree-Cx 30 minutes, it calcinated for 850 
degree-Cx 30 minutes in atmospheric air, and the metal exoergic body whorl was formed in 
the sintered compact front face. The total die length of the formed heating element is 
290mm, width is 250 micrometers and thickness is 14 micrometers. In addition, the 
example 6 was calcinated for 850 degree-Cx 30 minutes in an argon. 
[0024] First, the solder wettability of this resistance heating element was evaluated. 
Moreover, the thermo cycle test for -65 degree-Cx30 minutes - 125-degree-Cx 30 minutes 
was performed about this base that carried out metallizing. The hard soldering opium 
poppy and the 90-degree peel test were performed for the nickel lead of 3mm width of 
face after test termination, and the adhesion reinforcement of metallizing was measured. 
These results were shown in Table 2. 

[0025] next ~ drawing 2 ~ a sectional view ~ ****** ~ being shown ~ as ~ the above ~ 
alumimium nitride ~ a sintered compact ~ one ~ a front face ~ a metal ~ generation of 
heat ~ a body whorl ~ two ~ forming ~ having had ~ a ceramic heater ~ a field ~ a top ~ 
a thermocouple ~ five ~ five ~ ' ~ having equipped ~ alumimium nitride ~ a sintered 
compact ~ a substrate ~ one ~ ' - piling up ~ further ~ ten ~ degree C ~ cooling water - 
flowing ~ **** - aluminum ~ make ~ a cooling plate ~ seven ~ preparing ~ heating and 
a condensator ~ creating ~ the characteristic test ~ having carried out . 
[0026] In addition, the magnitude of the above-mentioned heating and condensator is 
25mm in width 45x depth 30x height. At the time of a temperature up, power was 
impressed to the external electrode. At the time of a temperature fall, while turning off 
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impression power, the lieater was immediately put on the condensator 7 and it cooled. The 
thermocouple was installed in 5 (heating element center section) of drawing 2 , the 
temperature change was measured, and the difference of this measurement temperature 
and laying temperature was evaluated as a temperature precision. 
[0027] In addition, energization to an exoergic resistor was performed by the power 
control which used the thyristor of rated 200Vx20A. 

[0028] Moreover, from a heat pattern, i.e., 20 degrees C, as shown in drawing 3 to 100 
degrees C, heat in 8 seconds and it holds for 10 minutes. Next, it cooled in 18 seconds to 
10 degrees C, and the program held for 10 more minutes was constructed, and the time 
amount Tl^ which the actual temperature up when impressing power takes, and the time 
amount T2 which the temperature fall to 10 degrees C takes when impression power is 
immediately turned off by 100 degrees C after maintenance for 10 minutes and it puts on a 
cooling plate were measured. Moreover, another thermocouple was installed in 5' (eye 
**** of a heating element and the energization section) of drawing 2 , and when the 
location of 5 was 100 degrees C, the temperature gradient (temperature-distribution 
precision) with the location of 5' was measured. The result of temperature control and 
measurement is shown in Table 3. The temperature precision of a publication all over Table 
3 has shown the difference of the laying temperature (100 degrees C) and actual 
temperature 20 seconds after the program start when carrying out a program setup of the 
time amount required from 20 degrees C by 100 degrees C at 8 seconds. 
[0029] As example of comparison 3 meal exothermic body, the organic vehicle was added 
to 2.5 micrometer tungsten powder of mean diameters, 3 mills performed kneading and 
distribution, and resistive paste was obtained. It screen-stenciled In the configuration as 
showed this resistive paste on the alumlmium nitride sintered compact base at drawing 1 , 
N2/H2=2/l calcinated for 1400 degree-Cx 30 minutes in an ambient atmosphere, and the 
resistance heating element was obtained. The heating element resistance at this time was 
SOohms. 

[0030] About this resistance heating element, the evaluation trial and the characteristic test 
were performed on the same conditions as an example, and the adhesion reinforcement, 
and heating/cooling rate of metallizing after solder wettability and a thermo cycle test was 
measured. The result was collectively shown in Table 2 and 3. 
[0031] As an example of comparison 3 resistor component, 8 % of the weight of glass 
fillets with 700 degrees C [ of softening temperatures ] and a crystallization temperature of 
800 degrees C was mixed to the 0.1-micrometer powder which has the presentation of 18 
% of the weight of platinum, and 82 % of the weight of palladium, and resistive paste was 
obtained. This resistive paste was screen-stenciled in the configuration as shown on the 
alumimium nitride sintered compact substrate at drawing 1 , it calcinated like the example, 
and the resistance heating element was obtained. The exoergic resistor at this time was 
llSohms. 

[0032] About this resistance heating element, the evaluation trial and the characteristic test 
were performed on the same conditions as an example, and the adhesion reinforcement, 
and heating/cooling rate of metallizing after solder wettability and a thermo cycle test was 
measured. The result was collectively shown in Table 2 and 3. 
[0033] 
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[Table 2] 

S2 





A 7>* 0 A/fi 








0.1/99.9 


63 % 


2. 7 k s f 




0.5/99.5 


94 


5. 8 


« 2 


7/93 


96 


5. 9 


• 3 


1 5/85 


97 


6. 2 


• 4 


3 0/7 0 


95 


5. 7 


• 5 


4 0/6 0 


92 


4. 5 




6 0/4 0 


5 6 


2. 9 




1 5/85 


97 


6. 1 


" 7 


1 5/85 


88 


5. 4 


tt»fl3 


W 10 0 


6 7 


2. 8 


4 


P d/P t 


5 5 


2. 2 



[0035] 
[Table 3] 



http://www4.lpdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/11/22 



JP^.07-201459,A [DETAILED DESCRIPTION] 



6/6 "^-V 



«3 















^ (s e c) 






























1 OO'C 


1 0*C 


CO 


tic 1 




T 1 


T2 








J£6cv9 1 


1 8 


29 


±1. 


2 


-I. V. r 






1 a 


±0. 


3 




" 2 


9 


20 


± 0, 




X ^ 


» 3 


8 


20 


±0. 


1 


±0. 1 


" 4 




2 0 


±0. 


2 


±0, 3 




1 0 


Z 1 


±0. 


3 


mi- \J . 3 




27 


32 


±1 . 


6 


±1. 2 




9 


20 


±0. 


3 


±0. 4 


7 


1 0 


2 1 


±0. 


4 


±0. 5 




26 


29 


±6. 


4 


±4. 2 


fl 4 


38 


35 


±4, 


7 


±3. 5 



(Translation done.] 



http://www4,ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,07-201459,A [DESCRIPTION OF DRAWINGS] 



1/1 ^-V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 The pattern of a metal exoergic body whorl 

[Drawing 21 The sectional view of the mode which combined the ceramic heater and 
condensator of a typical mode of this invention 
[Drawing 31 The graph which shows a heat pattern 
[Description of Notations] 

1 Alumlmium Nitride Sintered Compact 

1' Alumimium nitride sintered compact which has a thermocouple 

2 i^eal Exothermic Body 

3 Energization Section 

4 Electrode 

5 Thermocouple 
5' Thermocouple 

6 Cooling Water 

7 Condensator 

8 Impression Power Source 
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